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Behçet’s disease in the United States: A single center 
descriptive and comparative study

Introduction
Behçet’s disease is a rare, chronic, and multisystemic immune-mediated disease with incompletely under-
stood etiology. While there are many different diagnostic criteria for Behçet’s disease, the most commonly 
used are the International Study Group (ISG) criteria. These criteria require the presence of oral ulcers, in 
addition to two or more of the following manifestations: genital ulceration, eye lesions (uveitis, retinitis), 
skin lesions (folliculitis, papulopustular lesions, acneiform nodules, erythema nodosum), and a positive 
pathergy test (1). In addition, patients with Behçet’s disease can present with other symptoms, such as 
thrombophlebitis, deep venous thrombosis, central nervous system involvement, arthralgia, arthritis, and 
gastrointestinal features (1). More recently, new International Criteria for Behçet’s Disease (ICBD) were pro-
posed, which emphasize oral, genital, and ocular involvement, and allow for incorporating vascular and 
neurological involvement as a guide for diagnosis and classification of Behçet’s disease (2). The symptoms, 
severities, and prevalence of Behçet’s disease tend to differ between geographical locations and, although 
Behçet’s disease can be found all over the world, it is more prevalent around the ancient “Silk Road” (3, 4). 
This disease also has higher prevalence rates in countries such as Turkey, Iraq, Iran, Korea, Japan, and China 
(5-8). In Turkey, Behçet’s disease can be found in 80-370 people per 100,000; meanwhile, in the United 
States 5.2 per 100,000 people present with the disease (4, 9).

As a rare disease with numerous manifestations, the purpose of much of the research for Behçet’s dis-
ease has been to describe and characterize the clinical manifestations. These studies have been performed 
using different cohorts from a variety of geographical locations. Recently, the characteristics of Behçet’s 
disease were described in cohorts from the North Eastern United States and compared to patients from a 
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Abstract

Objective: Behçet’s disease is heterogeneous with clinical variability across ethnicities and geographic 
locations. The goal of this study was to analyze the clinical characteristics of our multi-ethnic Behçet’s 
disease cohort at the University of Michigan.
Material and Methods: A detailed patient characterization was performed. Differences in disease char-
acteristics between men and women, and between patients fulfilling the International Criteria for Be-
hçet’s Disease (ICBD) and the International Study Group criteria (ISG) were determined in our cohort.
Results: A total of 114 patients with a male to female ratio of ~ 1:4 were included. All patients met the 
ICBD criteria, including 76 who also met the ISG criteria. Over 95% of patients had recurrent genital 
ulcers, which is higher than generally reported. Retinitis was 5.3 times more likely in men than in 
women (p=0.009), and arthralgia was 3.3 times more likely in women than men (p=0.048). When 
comparing cohorts derived from the two different criteria, the ISG cohort had more skin manifesta-
tions (OR=3.3, p=0.0006). Acneiform lesions were associated with ~8 times higher odds of developing 
retinitis in our patients (p=0.0008), and superficial thrombophlebitis was associated with a trend for 
higher odds of developing uveitis (OR=4.1, p=0.057). Using the ICBD criteria, 38 additional patients 
were identified compared to only using the ISG criteria. Of these patients, 28 presented with only 
mucosal ulceration with or without joint involvement.
Conclusion: We characterize Behçet’s disease in a multi-ethnic cohort from North America. Using ICBD 
criteria in the United States significantly increases the likelihood of identifying Behçet’s disease, par-
ticularly in patients with isolated mucosal involvement who constitute a substantial subset of patients 
in this region. 
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center in Turkey. A much higher percentage of 
patients in the United States were reported to 
have neurologic and gastrointestinal manifes-
tations compared to Behçet’s disease patients 
from Turkey (10).

To establish the heterogeneity in which Behçet’s 
disease can manifest, it is important to record 
the clinical findings of the disease around the 
world. Here we describe the characteristics of 
Behçet’s disease in the Michigan Behçet’s Dis-
ease Cohort, based at the University of Michi-
gan. We examine associations between the clin-
ical manifestations of the disease, and compare 
the ICBD and ISG criteria in our cohort.

Methods
We identified all patients with Behçet’s disease 
who presented to the University of Michigan 
Health System from October 2011 to June 
2017. Only patients who met the International 
Criteria for Behçet’s Disease (ICBD) or the Inter-
national Study Group (ISG) criteria were includ-
ed in this study. Basic demographic informa-
tion including age, sex, race, and ethnicity were 
recorded. Clinical manifestations and current 
medications used to treat Behçet’s disease in 
our cohort were also recorded. An experienced 
rheumatologist (AHS) either directly evaluated 
each patient or reviewed the medical records 
of each patient included in this study. Statisti-
cal analysis was completed using a chi square 
test and Yates’ correction to determine sta-
tistical significance of differences in disease 
characteristics between men and women, dif-
ferences between patients who met the ICBD 
and the ISG criteria, and associations between 
major and minor disease manifestations.

Results
In total, 114 patients who met the ICBD criteria 
were included in this study, 76 of whom also 
met the ISG criteria. As most previous studies 
on Behçet’s disease have used the ISG criteria, 
we focused our initial analysis on the 76 pa-
tients who met the ISG criteria, allowing us to 
compare results with previous reports (Table 1). 
Our ISG criteria cohort consisted of 18 male and 
58 female patients. The mean (S.D.) age of this 
cohort was 40.6 (13.9) years. We had a large ma-
jority of White patients, six Black patients, one 
American Indian and Alaskan Native, two Asian, 
and four patients whose ancestral background 
was unknown/other. In addition, the majority of 
our patients claimed ethnicities of non-Hispan-
ic, 1 was Hispanic, and 5 patients had unknown 
ethnicities. Patients who met ICBD criteria con-
sisted of 23 men and 91 women (Table 1). The 
mean (S.D) age of patients in the ICBD cohort 
was 41.4 (14.5) years. The ICBD cohort also had 
a large majority of White patients; in addition, 
there were six Black patients, one American 
Indian and Alaskan Native, three Asians, and 
five patients with unknown/other ancestral 
backgrounds. The ethnicities representing the 
ICBD cohort were as follows: a large majority of 
non-Hispanics, 1 Hispanic, and 6 patients with 
unknown ethnicities.

All patients presented with oral ulcers in the 
ISG criteria cohort by definition, and all but one 
had oral ulcers in the ICBD cohort. A majority of 
the patients in both cohorts had genital ulcers, 
skin manifestations, and joint involvement 
(Table 1). Meanwhile, 48.7% of the patients ful-
filling the ISG criteria had eye manifestations, 
21.1% had a positive pathergy test/reaction, 

and 17.1% had venous thrombosis. However, 
when using the ICBD criteria, we noted that 
35.1% of patients had ocular manifestations, 
14.0% tested positive for pathergy, and 16.7% 
had venous thrombosis. Furthermore, in both 
cohorts, more patients had uveitis than retini-
tis, while nearly an equal number of patients 
who suffered vascular involvement had throm-
bophlebitis and deep venous thrombosis. 
Expectedly, very few patients presented with 
neurologic involvement or gastrointestinal 
manifestations in either cohort. Skin manifes-
tations were documented as either folliculitis, 
acneiform lesions, or erythema nodosum.

The clinical features of the men and women in 
our cohort were also examined to determine 
differences between male and female patients 
(Table 1). The only statistically significant differ-
ence noted between male and female patients 
in our ISG criteria cohort was the prevalence of 
retinitis, which was 4.6 times more prevalent 
in men than in women (p=0.0267). Significant 
differences between disease manifestations in 
men and women when using the ICBD crite-
ria included arthralgia (p=0.048) and retinitis 
(p=0.009). Arthralgia was 3.3 times more likely 
in women than in men, and retinitis was 5.3 
times more likely in men than in women.

The current systemic medications used to 
manage Behçet’s disease manifestations in 
our patients largely consisted of colchicine 
and prednisone (Table 2). These medications 
were used the most in this cohort, whereas 
cyclosporine, cyclophosphamide, and apremi-
last were not used in any of our patients. The 
biological medications we used to treat our 
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Table 1. Demographics and disease characteristics of Behçet’s disease patients included in our study

Demographics		  ISG (n=76)		  ICBD (n=114)

Mean age (years ± SD)	 40.6± 13.9		  41.4 ± 14.5

Sex (Male: Female)	 1:3.2		  1:4.0

Race n (%)			 

	 White	 63 (82.9)		  99 (86.8)

	 Black	 6(7.9)		  6(5.3)

	 American Indian and Alaska Native	 1(1.3)		  1(0.9)

	 Asian	 2(2.6)		  3(2.6)

	 Unknown/Other	 4(5.3)		  5(4.4)

Ethnicity n (%)			 

	 Non-Hispanic	 70(92.1)		  107(93.9)

	 Hispanic	 1(1.3)		  1(0.9)

	 Unknown	 5(6.6)		  6(5.3)
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Table 1. Demographics and disease characteristics of Behçet’s disease patients included in our study (Continue)

ISG cohort		  Total	 Male	 Female	 Odds Ratios	 p-value

Disease Manifestations n (%)

Oral Ulcers		  76 (100)	 18 (100)	 58 (100)	 -	 -

Genital Ulcers		  75 (98.7)	 18 (100)	 57 (98.3)	 -	 0.5749

Skin Manifestations	 60 (78.9)	 15 (83.3)	 45 (77.6)	 1.4	 0.8481

	 Folliculitis	 31 (40.8)	 8 (44.4)	 23 (39.7)	 1.2	 0.9309

	 Acneiform lesions 	 27 (35.5)	 7 (38.9)	 20 (34.5)	 1.2	 0.9527

	 E. Nodosum	 24 (31.6)	 8 (44.4)	 16 (27.6)	 2.1	 0.2912

Arthralgia		  56 (73.7)	 10 (55.6)	 46 (79.3)	 0.3	 0.0904

Arthritis		  42 (55.3)	 7 (38.9)	 35 (60.3)	 0.4	 0.1842

Ocular Involvement	 37 (48.7)	 10 (55.6)	 27 (46.6)	 1.4	 0.6908

	 Uveitis	 35 (46.1)	 9 (50.0)	 26 (44.8)	 1.2	 0.9093

	 Retinitis	 14 (18.4)	 7 (38.9)	 7 (12.1)	 4.6	 0.0267

Positive Pathergy	 16 (21.1)	 1 (5.6)	 15 (25.9)	 0.2	 0.1297

Venous Thrombosis	 13 (17.1)	 4 (22.2)	 9 (15.5)	 1.6	 0.7629

	 Thrombophlebitis	 9 (11.8)	 2 (11.1)	 7 (12.1)	 0.9	 0.9125

	 Deep Thrombosis	 7 (9.2)	 4 (22.2)	 3 (5.2)	 5.2	 0.0857

CNS Behçet’s		  5 (6.6)	 1 (5.6)	 4 (6.9)	 0.8	 0.8411

GI Involvement		 4 (5.3)	 2 (11.1)	 2 (3.4)	 3.5	 0.5043

ICBD cohort		  Total	 Male	 Female	 Odds Ratios	 p-value

Disease Manifestations n (%)	

Oral Ulcers		  114 (100.0)	 23 (100.0)	 91 (100.0)	 -	 -

Genital Ulcers		  109 (95.6)	 22 (95.7)	 87 (95.6)	 1.0	 0.9920

Skin Manifestations	 61 (53.5)	 15 (65.2)	 46 (50.5)	 1.8	 0.3048

	 Folliculitis	 32 (28.1)	 8 (34.8)	 24 (26.4)	 1.5	 0.5877

	 Acneiform lesions 	 28 (24.6)	 7 (30.4)	 21 (23.1)	 1.5	 0.6446

	 E. Nodosum	 25 (21.9)	 8 (34.8)	 17 (18.7)	 2.3	 0.1659

Arthralgia		  81 (71.1)	 12 (52.2)	 69 (75.8)	 0.3	 0.0480

Arthritis		  58 (50.9)	 8 (34.8)	 50 (54.9)	 0.4	 0.1350

Ocular Involvement	 40 (35.1)	 11 (47.8)	 29 (31.9)	 2.0	 0.2347

	 Uveitis	 38 (33.3)	 10 (43.5)	 28 (30.8)	 1.7	 0.3641

	 Retinitis	 14 (12.3)	 7 (30.4)	 7 (7.7)	 5.3	 0.0090

Positive Pathergy	 16 (14.0)	 1 (4.3)	 15 (16.5)	 0.2	 0.2456

Venous Thrombosis	 19 (16.7)	 5 (21.7)	 14 (15.4)	 1.5	 0.6763

	 Thrombophlebitis	 11 (9.6)	 2 (8.7)	 9 (9.9)	 0.9	 0.8624

	 Deep Thrombosis	 12 (10.5)	 5 (21.7)	 7 (7.7)	 3.3	 0.1139

CNS Behçet’s		  6 (5.3)	 1 (4.3)	 5 (5.5)	 0.8	 0.8258

GI Involvement 	 6 (5.3)	 2 (8.7)	 4 (4.4)	 2.1	 0.7622

ISG: international study group criteria; ICBD: international criteria for Behçet’s disease; E. Nodusum: erythema nodosum; CNS: central nervous system; GI: gastrointestinal



patients were infliximab, adalimumab, and 
etanercept. In the ISG criteria cohort, nine pa-
tients received regular infusions of infliximab, 
eight received adalimumab, and one patient 
was on etanercept; in our ICBD criteria cohort, 
ten patients were on infliximab, ten were on 
adalimumab, and one was taking etanercept.

We examined if minor Behçet’s disease man-
ifestations might correlate or predict other 
disease manifestations in our cohort. In all 
patients fulfilling the ICBD criteria, we found 
that patients with superficial thrombophlebitis 
had higher frequencies of deep vein thrombo-
sis (OR=6.8; p=0.0155) and acneiform lesions 

(OR=4.4; p=0.0392), and there was a trend for 
higher odds of uveitis (OR=4.1; p=0.0566). Pa-
tients with acneiform lesions had significantly 
more retinitis; 32.1% of patients with acneiform 
lesions had retinitis, whereas only 5.8% of pa-
tients without acneiform lesions had retinitis 
(OR: 7.7; p=0.0008). No other minor manifes-
tations showed correlative relationships with 
severe disease manifestations.

Next, we compared the ISG and ICBD cohorts 
to assess differences between the two sets of 
patients, as fewer studies to date have used 
the ICBD criteria. We noted that skin involve-
ment (p=0.0006) was the only manifestation 
showing statistical significance, being more 
prevalent in the ISG cohort (Figure 1). Also of 
interest were the 38 patients who only met 
the ICBD criteria, but not the ISG criteria (Ta-
ble 3). These patients had significantly less of 
the following clinical manifestations: folliculitis 
(p=0.0001), acneiform lesions (p=0.0003), ery-
thema nodosum (p=0.001), uveitis (p=0.0001), 
retinitis (p=0.0117), and pathergy reaction 
(p=0.0057).	

Discussion
Our study describes the demographics and 
clinical characteristics of Behçet’s disease at a 
tertiary referral center in the United States. In 
addition, we compare the more recent Interna-
tional Criteria for Behçet’s Disease (ICBD) to the 
more established International Study Group 
criteria (ISG).

When compared to other multi-ethnic cohorts, 
the Behçet’s disease cohort at the University of 
Michigan shows an overall similar clinical pat-
tern. In fact, when compared to a multi-ethnic 
cohort from France, the only manifestation 
showing a significant difference was the pres-
ence of genital ulceration, which was present 
in 98.7% of our patients fulfilling the ISG criteria 
compared to 79.7% of patients in the French 
cohort (p=0.0004) (11). It should be noted that 
such a high frequency of genital ulcers detect-
ed in our cohort is uncharacteristic of Behçet’s 
disease cohorts previously reported from the 
United States or elsewhere, and the reason for 
this difference in unclear.

A previous collaboration between New York 
University (NYU), the National Institutes of 
Health (NIH), and the University of Istanbul 
in Turkey had shown higher rates of neuro-
logic disease and gastrointestinal disease in 
American patients when compared to Turk-
ish patients (10). NYU and the NIH reported 
prevalence of neurologic disease in 17.3% 
and 20.0% of their Behçet’s disease patients 
respectively, while also reporting that 37% of 
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Table 2. Systemic medications used in our Behçet’s disease patients

		                                      ISG		                                      ICBD

Medications	 number	 Median dose	 number	 Median dose

Colchicine	 37	 1.2 mg	 59	 1.0 mg

Prednisone	 27	 -	 39	 -

	 Chronic	 22	 10 mg	 30	 10 mg

Azathioprine	 15	 100 mg	 17	 100 mg

Infliximab	 9	 5.3 mg/kg/8wks	 10	 5.4 mg/kg/8wks

Adalimumab	 8	 40 mg/2wks	 10	 40 mg/2wks

Methotrexate	 6	 16.25 mg	 7	 15 mg

Mycophenolate Mofetil	 5	 2000 mg	 7	 2000 mg

Etanercept	 1	 50 mg/wk	 1	 50 mg/wk

Cyclosporine (systemic)	 0	 -	 0	 -

Cyclophosphamide	 0	 -	 0	 -

Apremilast	 0	 -	 0	 -

ISG: international study group criteria; ICBD: international criteria for Behçet’s disease

Table 3. Patients fulfilling the ISG criteria compared to patients fulfilling only the ICBD criteria

Total Patients	 ISG	 ICBD only	 p-value

Disease Manifestations n (%)	

Oral Ulcers	 76 (100.0)	 38 (100)	 -

Genital Ulcers	 75 (98.7)	 34 (89.5)	 0.0753

Skin Manifestations	 60 (78.9)	 1 (2.6)	 0.0001

	 Folliculitis	 31 (40.8)	 1 (2.6)	 0.0001

	 Acneiform lesions 	 27 (35.5)	 1 (2.6)	 0.0003

	 E. Nodosum	 24 (31.6)	 1 (2.6)	 0.0010

Arthralgia	 56 (73.7)	 25 (65.8)	 0.5111

Arthritis	 42 (55.3)	 16 (42.1)	 0.2602

Ocular Manifestations	 37 (48.7)	 3 (7.9)	 0.0001

	 Uveitis	 35 (46.1)	 3 (7.9)	 0.0001

	 Retinitis	 14 (18.4)	 0 (0.0)	 0.0117

Positive Pathergy	 16 (21.1)	 0 (0.0)	 0.0057

Venous Thrombosis	 13 (17.1)	 6 (15.8)	 0.8590

	 Thrombophlebitis	 9 (11.8)	 2 (5.3)	 0.4324

	 Deep Thrombosis	 7 (9.2)	 5 (13.2)	 0.7462

CNS Behçet’s	 5 (6.6)	 0 (0.0)	 0.2577

GI Manifestations	 4 (5.3)	 2 (5.3)	 1.0000

ICBD: international criteria for Behçet’s disease; ISG: international study group criteria; E. Nodosum: erythema nodosum; 
CNS: central nervous system; GI: gastrointestinal



Behçet’s disease patients at NYU and 42.9% 
Behçet’s disease patients at the NIH had gas-
trointestinal manifestations (10). In contrast, 
3.7% of Turkish patients from the University of 
Istanbul had neurologic disease, while none 
had gastrointestinal disease (10). Other Turkish 
cohort studies have shown similar patterns: 
gastrointestinal disease has been recorded in 
0.4% to 2.7% of Turkish Behçet’s disease pa-
tients, whereas neuro-Behçet’s disease mani-
fests in 1.8% to 3% of patients (12-14). Indeed, 
these previous studies suggest that a smaller 
proportion of Turkish Behçet’s disease patients 
present with these manifestations than in the 
United States. We observed a slightly higher 
frequency of gastrointestinal and neurological 
involvement in our patients when compared 
to Turkish cohorts; 5.3% and 6.6% of patients 
in our ISG cohort had gastrointestinal and neu-
rological involvement, respectively. However, 
we do not see the drastic differences reported 
from patients at NYU and the NIH. It is import-
ant to note that in our cohort we required con-
sistent MRI findings and colonoscopy features 
to diagnose neurological and gastrointestinal 
Behçet’s disease, respectively, which could ex-
plain this discrepancy.

In our cohort at the University of Michigan, 
the male to female Behçet’s disease ratio oc-
curs similar to cohorts previously studied in 
the United States. Three other tertiary refer-
ral centers in the United States have shown 
a female predominance of Behçet’s disease. 

A Behçet’s disease cohort at the University of 
California Davis had a male to female ratio of 
1:3.3 using the ICBD criteria, the NIH reported a 
male to female ratio of 1:4 using the ISG criteria, 
and NYU noted the largest female dominated 
cohort with a ratio of 1:11.8, once again using 
the ISG criteria (10, 15). In our cohort, we re-
port male to female ratios of 1:3.2 (ISG) and 1:4 
(ICBD), supporting a female predominance of 
Behçet’s disease in the United States. It is pos-
sible that there are significantly more women 
than men that present with Behçet’s disease in 
the United States. However, it is also possible 
that this female bias could be a consequence 
of studying tertiary referral centers. In fact, the 
Ambulatory and Hospital Care Statistics Branch 
of the Center of Disease Control and Preven-
tion surveyed 847 hospital outpatient depart-
ments in the United States and found that, in 
2011, 76,286 women and 49,435 men visited 
these participating outpatient clinics (16). 
These data suggest that women visit tertiary 
referral centers more frequently than men in 
the United States, which might contribute to 
the female sex bias reported in Behçet’s dis-
eases. In France, a study performed in Paris in 
2008 seemed to avoid this potential sex bias by 
including patients from hospitals, community 
physicians, and the National Health Insurance 
database. They observed a male to female ratio 
of 1.3:1 (11). Nonetheless, more analysis is re-
quired as differences in the frequency of tertia-
ry referral center visits in the United States does 
not account for the entirety of female bias.

The presentation of Behçet’s disease manifesta-
tions can vary between geographic locations, 
but it can also vary with sex. In our cohort, we 
noticed that male and female patients present 
with Behçet’s disease differently (Table 1). Many 
previous studies have shown that men have a 
higher incidence of ocular involvement than 
women (17-21). A Turkish study at the Universi-
ty of Mersin followed 2,313 patients and found 
that 38.1% of men had ocular involvement, 
compared to 18.9% of women (17). While our 
own ISG criteria cohort data shows no signif-
icant difference in overall ocular manifesta-
tions between men and women (Men=55.6%, 
Women=46.6%, p=0.6908), retinitis was signifi-
cantly more frequent in men (p=0.0267). Simi-
larly, our patients fulfilling the ICBD criteria also 
showed a higher frequency of retinitis in men 
compared to women (p=0.009). Most studies 
reported uveitis and retinitis together as “eye 
involvement.” However, a study from the Unit-
ed Kingdom with 73 patients reported them 
separately, noting that 36% of men and only 
11% of women had vascular retinitis, thus sup-
porting our own findings (19).

Two different sets of Behçet’s disease criteria 
were evaluated in this study. Previous research 
suggests that the ICBD criteria are more sensi-
tive than the ISG criteria, but slightly less specif-
ic (2). The sensitivity of the ICBD criteria is also 
apparent in our study. Using the ICBD criteria, 
we identified 38 additional patients compared 
to using the ISG criteria. Patients fulfilling the 
ICBD criteria compared to patients fulfilling 
the ISG criteria were statistically different in the 
frequency of only skin involvement (p=0.0006) 
(Figure 1). The ISG criteria cohort did not have 
higher proportions in any of the other manifes-
tations, suggesting that the ISG criteria do not 
necessarily select patients with more severe 
disease compared to the ICBD criteria. Howev-
er, the 38 patients who met the ICBD criteria 
but not the ISG criteria had experienced signifi-
cantly fewer disease manifestations (Table 3). 
The ICBD criteria were able to more frequently 
identify patients with less severe disease than 
the ISG criteria.

In conclusion, we describe the clinical charac-
teristics of a relatively large Behçet’s disease 
cohort in Michigan and compare the ISG and 
ICBD criteria for the first time using a cohort 
from the United States. This study comple-
ments previous literature to understand the 
heterogeneity of Behçet’s disease in different 
parts of the world and offers insight into the 
usefulness of the ICBD criteria for identifying 
Behçet’s disease patients in North America. 
Limitations of our study include the retro-
spective nature of collecting data from our 
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Figure 1. The frequency of Behçet’s disease manifestations in patients fulfilling the ISG criteria com-
pared to patients fulfilling the ICBD criteria in our study
ISG: international study group criteria; ICBD: international criteria for Behçet’s disease
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cohort and the size of our patient population 
compared to larger cohorts from other parts 
of the world where Behçet’s disease is more 
prevalent. Despite these limitations, this study 
is an invaluable addition to the knowledge and 
understanding of Behçet’s disease in North 
America.
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